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(54) yCTPOfiCTBO AIM PEMOHTA 06CA£- 
HOtt KO/IOHHb! 

(57) l43o6peTeHue othocmtc* k pei*oHTHO-w30- 
nHuwOHHbiM pa6oTaM o6caAHbix koaohh «e<£- 
Tera30Bbix cxuaxHH aa* BOCCT3H0B/ieHM» ux 
repMeTwwoc™. Ue/ib - noauujeHne naAexHo- 
ctm ycTaHOBKw MeTa/i/ivwecicoro n/taCTwpP 
(Mtl). B KOpnyce ycipoficTBa ydaHoe^eMbi 
3^eKTpoABwraTe/ibc peAy^TopoM, rwAPOHacoc 
n rMApouH/iniiAp c rio/ibJM nopuiHCM n tuto- 
kom. riOA Mfl Ha Bany nopnyca ycTaHOB/iena 
pacxaTweaiomaw rom)Bica (Pf). B mkhs* mc- 



tm Kopnyca c bosmokmoctbio B3awMOAewCTBMfl 
c Mfl p33MemeH ynop c *eCTKO Cbb33hhwm c 
hum npwBOAOM ero oceeoro nepeMemeHHH. 
HdA Pr pacno/to*eH AopHvtpytoiuuft Konyc, 

yCraHOB/ieMHUft Ha UJTOKe C B03MO*HOCTbK> 

B33MMOA6HCTBvi» c Mn. ripwBOA nepeMeiue- 
hmp ynopa Bwno/iHeH 8 BMAe AH(J>(J>epeHui/ianb- 
Horo nopWHfl. ycTaHoe/ieHHoro b xopnyce n 
o6pa3yiomero c ero CTemcaMn Aee naMepw. 
OAHa m$ Kdvtep rMApaB/iMMecKM ce«3aH3 KaHa- 
hom c no/ioCTbio HarHeTaHM*. a Apyaa ~ APy- 
rwM Kana/iOM c no/!ocTbio ec?.cueaHM» 
rviAponacoca. Meacay co6otf KaMepw CB«3aHhi 
KaHanoM c pacnonowenMbiM e hcm o6paiHWM 
K/ianaMOM co ujtokom. KoHyc, npoxoA* no MH. 
Ae<(>opMMpy€T ero a um/iuhaP w npwxcMMaeT k 
p^eMOHTwpyeMovi Tpy6e. riepeMeiuaeMaa 
ec/iefl 3a KOHycoM Pf co3A3er AonortHWTe/ib- 
My»o n/iacTMsecKyK> Ae4>opMam4K). flpvi aoctw- 
xennti «aepxNero nonowenvia PT csovtw 
topuom B03A^KiCTByeT Ha ujtok tcnanana, koto- 
pbift oTitpbiBaeT AocTyn pa6osew xwakoct* m3 
KaMepw H3A noptuneM no xaHa/iy b nonocTb 
BcacbtBaHMA rwAPOHacoca. KoHTaKTHa* nno- 
maAfe * yAepxcK83K>mee ycn/ine Mfl Ha oeHKe 
o6caAHOii KOnOHHbi AOCTaTOMHw ai* ero yAep- 
)KaMH9. 1 wn. 
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!43o6p>eTeHMe othochtcw k ycrpov^cTsaM 
A^« pCMOHTHo-M30/iHuuipHHb*x pa6oT oBcafl* 

HWX KOAOHH He(t>Ter330BWX CKBaxHH C MenbKD 
BOCCT3HOBneKV1« MX repMeTMMHOCTH. 

Ue/ibto M3o6peTeHn« RBnRerc« noBbiiue- 
Hwe HaAft*HOCTM ycraHOBKM MerannnnecKoro 
n/iacrwpfl. 



Ha sepieace cxeMatMSHO M3o6p3^eHO 
npeA/iaraeMoe ycTpowCTeo &t\a peMOHTa o6- 
caAHOw KO/tOHHU, npoAonbMWM pa3pe3. 

B un/iMHAPwHecKOM KOpnyce 1 yctpowCT- 
aa. cnycKaeMoro b CKB3*MHy Ha Ka6ene 2 
pacno/io^eH sneKTpOABuraienb 3 c peAy< T o^ 
poM 4. A8yx™y"*epHbm r^ApOnacoc 5 c eca- 
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CbieaiomwMH 6. HarHeTaienbHbiMM 7 u peAy* - 
uviohhwm 8 xnananaMvi. .nAPOU"nwHAp 9 c 
no/ibiM nopumeM 10 vt wtokom 11, AH(l>$epeM- 
unanwuwia nopweHb 12, hbabioihuwch npneo- 
AOm oceaoro nepeMemenufl ynopa 13. h 
tteCTKO C HUM CBA33HHUV1. AOpHupyKWMM KO" 

Hyc 14 c noAnpyacuHeHHWMvi nnaBaK>mnMw 
nnaujKaMW 15. pacxaTbieafOman ronoBKa 16 u 
npoAO/ibHO-ro<^pvipOBaHMbiCt MeTan/inneCKvift 
nnacrupb 17. Pa6oswe nonocTH rnApounnuH- 
Apa 9 m nonoro nopuiHw 10 nAApaanwMecxM 
CBfl3aHW MeJKAy co6ofl no xanany a- «epe3 noA- 
npy>*o*HeHMWM 3onOTHMK-nepex/iK>HaTenb 18 % 
xaMepa, o6pa30B3HHaa cTemoMw icopnyca w 
AM<t>4>epeHUnanbHbiM noptuneM 12. rwApaann- 
weCKn cBRaaHa no xananyjc nonoCTbio name- 
Tanun rwAPOHacoca. 

Apyraa xaMepa, o6pa30B3HHaa CTenxaMH 
Kopnyca n Aw<J><J>epeKuvianbHbiM nopwHeM, 
rviApaBnwMecKn cfeA33h3 c nonocTbO Bcacwea- 
Huiq ruAPOH^coca xaHanoMg. 

B AwtoepeHUManbHOM nopume A"« cb«- 
3n oSeux KaMep awno/men xanan c axcvia/ibMO 
pacnonoacenHbiM o6paTHUM xnanaHOM 19 c 
BbicxyrraiotuuM M3 xopnyca ujtokom. B wcxoa- 
hom nonoxenwi xnanaH 19 3axpbiT h pa3Ae/ia- 
eT xawepu, o6pa3oaaHHue 

Aw4>4>epeMUM^/it»HWM nopujHeM 12 co CTenxa- 
mm xopnyca. BHyTp eHH ** nonocTbyctpoacTBa 
3ano/»Hena- pa6oMeft xwAKOCTbK) m cxOMnfiH- 
cupoeaMa c BKeujNeSi cKeaxvmHow cpeAOvi 

3 fl 3CTM 4H bt M XOMHCHCaTG pOM 20. AOpMWpyK)- 

*U*& Konyc 14 n pacKatbiBa»otMa» ronoBxa 16 
yCTaHDB/ieHbi Ha xoHue nonoro urroxa 1 1 . npM 
3tom ^papKarweaioiuafl ronoaxa KMneMaTwHe- 
cxu CBfl3ana c anexTpoABwraTeneM 3 Mepe3 
T^/iecKonnHacKMii Ban 21 xopnyca. ycTanoB- 
newnuft H3 onopax xaneHvia b no/ioM ujTOKe 1 1 . 
nopuJKe 10. CBHaaMKbiii t hum Ban 22 u nnane- 
TapjiWFi peAyxrop 4. Ha aa/iy 22 ycTanoBnen 

3KcaeHTpMK 23,cnyxamn& npuaoAOM Aayx 

nnynxepoa r^APOHacoca 5. 

npoAOAbHo-ro<t>pnpoBaHHw^ MeTannwHe- 

ckuvi nnacTbipb 17 B TpancnopTHOM nonoace-. 

kmh pacnono*eH MexAy. T,e. yAepxusaeTca 

AOpHHpy»OiUMM xonycoM 14 h ynopOM 13. 
J\nn 3axpenneHwin ycTpoacrea b xonoHHe 

oho cHa6xeHO ynopHbiMu uinuncaMi* unw axo- 

pRMn(ne noKa3aHbi). 

YcTpotficTBo pa6oTaeT cneAyom"* o6pa- 

30M. 

Ha MHtepBane npoBeAenw* pcmohtho- 
M3onwuMOHMUx pa6oT no xa6enio 2 BxmonaeT- 
ca 3/iexTpoABiiraTe/ib 3. xoTopbi^i nepa3 
3xcueHTpMR23 npMBOA^T b AettcTBue n/iyH*ce- 
pw rviAPOHacoca 5 v\ oAMOepeMenno bo Bpame- 
huc nepea Ba/iu 21 m 22 pacxaTWBaioiuyK) 
ro/u>Bicy 16. nepBonasanbHO xopnyc 1 npn6o- 
pa 3anKopMoaeTCR b ico/ioHHe rpy6. a 3aTeM 
pa6oMan ^vm^ocTb no xaHa/iyJor rMADOnaco- 
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ca nocTynaeT o kaMepy hba An<><?>epeMUvianb- 
hwm nopiuneM 12 n pa^onee A^anenne sepea 
ynop l3yAep^waaeT npoAOnbHO-rocppupoaaH 

HWti Mftra/l/lMHeCKMM R/iaCTWpb 17. FlpH 3T0M 

o6paTHw^i icnanan 19 aaKpuT. 

nocne AocTn>KeHM» Heo6xoA M Moro A30^e- 
HMfl noAnpyxMHeHHbia 30/ioTHMx-nepeK/HOMa- 
Te/ib 18 nepeMecTMTCfl bhw3 ao ynopa. 
oTxpwBan AOdyn pa6oMe* >khakocth no xaha- 
nyanoA nopiuenb 10 ruApOMnnyiMApa 9. 

.flopHUpyKDiuMM Konyc 14. npoxoA« no 
nnacTbipio 17, 4>opMnpyeT ero e mmamhap w 
npn>KnMaeT k peMOHTnpyeMOi?i Tpy6e. a ero 
n/iaaaioiune nnaiuxM Kanvi6pyK)T. co3Aaaafl ra- 
paHTMpoBaHHww HaTnr. HepeMemaeMaji bcaca 
3a AopnnpyK3u;nM KOHycoM 14 pacxatbiBaio- 
man ro/ioaxa 16 co3AaeT AononnwTe/ibHyio 
nnacTvmecxy»o Ae4>opMauvt»o nnacTwp« 17 no 

M3KpO- yi MUKpOHepOBHOCTflM BMyTpeMHe^i 

•CTenXM oBcaAHOw KonOHMbi vi ynpOMHneT ho- 
BepxHOCTHww cnod BnyTpeHHew noeepxnocTM 
n/iacTwpp 17. npw aoctuxcchmm aepxHero no- 
noKeHMW AopHHpyioman ronoBKa 16 cboum 
topuom B03Ae^icTayeT Ha iutok K/ianaHa 19. 
xoTOpwfi OTKpbiBaeT AOCTyn pa6oMe* xmaxo- 
cw w3 xaMepw naA A^<"J>epeHuna/ibHbiM nop- 
uiHeM 12 no xawany is nonocTb ecacwBaHw^ 
rwAPonacoca. 

8 3tom no/io^ceHnn KOMTaicTHa« nnomaAfe 
n yAep>*cviBaK>mee ycunwe nnacTbip« 17 Ha 
cTenice o6canHo« koaohhw aoct3tohhi>i a/i« 
eroyAep>KMBaHw« m A^^penuvianbHbKi nop- 
uieHb 12 BMecTe c AopnwpyximHM xonycoM 14 
m pacxaTbiBawiMew ronOBKO* 16 nepeMecTvucw 
BBepx. o6ecnesviBan nonnbt* mx bwxoa via nna- 
CTUPP 17. 

flocne aaeepuieHMfl paSoxbi noyctanoBKe 
nnacTupa 17 anexTponpMBOAOM 3 o6ecneMM- 
eaerc* ocso6o)KAeHMe xopnyca npw6opa ot 
deHxn o6caAHoi^ xonoHHW m 33TeM ycTpoftcr- 
bo TpaHcnopTMpyeTCw na noaepxHocTb. 

cr> o p m y n a n3o6p6TeHM» 
• YCTpoiHCTBo a/i« peMonxa o6caAHOii ko- 
noHHW, Bxn»OMa»oiuee xopnyc, ycTaHoaneHHwe 
s hbm anexxponpuBOA c peAyKTOpoM. rviApo- 
Macoc m rwAPOUVinwHAP c nanbiM nopujHeM u 
ujtokom. MeTannumecKHvi nnacTwpb. ycTanOB- 
neHHy»o hoa hmm Ha aany xopnyca pacxaTUBa- 
iomyK) ronoaxy n pa3MemeHHb>a 0 Huxnen 
MdCTM xopnyca c Bo3MO*HOCTbK> esanMOAen- 
ctbhw c MerannnsecxnM nnacrwpeM ynop. o t- 
nnMax>meec« tcm. mto, c uenbio noswuie- 
HMfl H3Ae)XHocTvi ycTaHOBXM MeTannvmetxoro 
nnacTup*. oho cna6jxeHO 5K€ctko cafl3aHHbiM 
c ynopOM npMBOAOM ero oceaoro nepeMeme- 
hh» w pacnonoKeHHWM H3A pacxaTweaiomew 
ronoBxo^ AopnvipyiomuM xonycoM. ycraHOB- 

neHHWM H3 UJTOKe r^APOUMAMHApa C B03MO*- 

HocTb»o B3aviM0AewtCT6nft c MetannvmecxviM 
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n/iacTbipeM. ea/i Kopnyca kmmcmbtm^ckm Can- 
aan c anecrponpMBOAOM. npwBOA oceeoro ne- 
peMemenM* ynopa b u n o/i hch b bhac 
Avi4><t>ep HUwaJibMoro nopuJM», ycT3Hoanen- 
Horo a Kopnyce w o6pa3yiomero c ero CTemca- 

MH ABe K3MepW, rMAPaBilMMeCKM CBR3aHHbie 

mokay Co6oh KananoM c pacno/io*eHHWM b 



M eM o6p9thwm KnananoM co uitokom, npu 
3tom OAna H3 KaMep ruApaBnusecicM cB«3ana 
c nonocTbK) HarHeTaHUH. APyra* - c nonocTbio 
ecacwBaHMB ruAPOHacoca, a AopHupyiomm/i 
Konyc ycfaMOB/ieH c BOSMoacNOCTbio b33umo- 
AefccTBua b BepxneM nonoaceHuw co ujtokom 
C6paiHoro K/ianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic' pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 1 0 and a pin, 1 1 , a differential piston, 1 2, which constitutes an axial 
movement drive of the support, 1 3, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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